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@ Method and apparatus for changing me length of envelope blanks cut from a continuous web. 

@ A pair of pull rolls unwind web material from a 
roll and advance the web at a preselected linear 
feed rate to a web cutting mechanism. The pull 
rolls are rotated at a preselected speed to gen- 
erate the desired linear speed rate for cutting 
the web at selected intervals to produce blanks 
of a preselected length. The feed rolls are driven 
by a servo-motor which is operated by a control- 
ler that is microprocessor controlled. The con- 
troller is electrically connected to an encoder 
that is driving I y connected to a rotating knife 
cylinder of the web cutting mechanism. _A seleo-_ 
ted length of blanlj to be cut from the web j§ 
inputted fry t he operator through a keypa d to 
transmit a corresponding signal to the control- 
ler. In addition, the controller receives a signal 
from the servo-motor that drive the pull rolls, 
which signal is representative of the rate of 
rotation of the pull rolls. The inputs to the 
controller are compared to determine if the pull 
ro lls a re bein g rotated at the required speed to 



provide the linear feed rate that supplies the 
web to the cutter mechanism for producing 
blanks of a desired length. Should a deviation 
occur in the length of blank cut from the web, 
the controller detects the deviation and gener- 
ates an output signal to the servo-motor to 
adjust the rate of rotation of the pull rolls. in 
addition, in the event a change in the length of 
hiank r^t fmm the web is desired, the operator 
hanoes the blank |en o fo and the controller 
responds by generating an output signal which 
adjusts the rate of rotation of the pull rolls in 
relationship to the position of the cutter 
mechanism. 
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1. Field of the Invention 

This invention relates to an envelope machine 
and more particularly to method and apparatus for 
changing and controlling the length of envelope 5 
blanks cut from a continuous roll of web material. 

2. Description of the Prior Art 

In an envelope machine, envelopes are formed 10 
by cutting envelope blanks from a continuous roll of 
web material. Pull rolls pull the web under tension 
from a reel at a preselected feed rate. The web is fed 
to a cutter station where discrete lengths of envelope 
blanks are cut from the web. The length of the envel- 15 
ope blanks is determined by the ratio between the 
number of cuts per minute and the rate at which the 
web is fed to the cutter station. 

The conventional practice is to vary the length of 
the blanks cut from the web within certain limits de- 20 
pending on the nature of the envelope to be formed 
from the envelope blank. Once the blanks are 
formed, they are then fed on the envelope machine 
to subsequent stations at preselected time intervals 
to perform a number of other given operations on the 25 
envelope blank. For example, at the front end of the 
machine, the envelope blanks must be in proper pos- 
ition for a rotating cutter knife or a panel cutter to cut 
windows or panels in the blanks. Thereafter, the 
blanks must be in proper position when the bottom 30 
seal score is impressed on the blank. Each operation 
requires that the blanks be of uniform length and are 
continuously fed at a preselected speed. A variation 
in the feed rate will alter the length of the envelope 
blanks cut from the web and accordingly affect the 35 
downstream operations performed on the envelope 
blanks. Therefore, it is essential that a selected feed 
rate be maintained so that the desired type of envel- 
ope is formed. This is particularly critical over a per- 
iod of time when the machine components are ex- 40 
posed to wear and adjustments must be made to 
maintain a precise feed rate. When the length of the 
envelope blanks is to be adjusted, the feed rate must 

"be adjusted to obtain the deslred length of the envel- 

ope blank. 45 

A conventional envelope machine includes a 
drive shaft that rotates at a preselected speed, and 
the web material is conveyed from a supply roll at a 
preselected speed relative to the speed of the drive 
shaft. Web cutting apparatus cuts the web material at so 
preselected intervals to form various parts of the en- 
velope blank, such as a bottom flap, a closure flap, 
side flaps, and a body portion of each envelope blank. 

A drive mechanism is connected to the drive shaft 
and includes an output shaft driven at a predeter- 55 
mined speed relative to the speed of the drive shaft. 
The output shaft is, in turn, drivingly connected to the 
web feeding apparatus. The web feeding apparatus is 



then driven at a predetermined ratio relative to the 
speed of the drive shaft. With this arrangement, the 
drive mechanism is operable to change the speed of 
the output shaft relative to the speed of the drive 
shaft. This permits an adjustment to be made in the 
length of the envelope blank cut from the web and ac- 
cordingly permits a change in the configuration of the 
envelope blank so that, for example, the length of the 
bottom flap can be changed while the closure flap and 
the body portion of the envelope are maintained a 
fixed length. 

It has been the conventional practice to provide 
adjustments in the length of the envelope blanks cut 
from the web by connecting the drive shaft through 
a change gear unit to the web feeding apparatus. A 
gear set is used for the desired length of cut. Each 
gear set corresponds to a different feed rate and 
length of cut. While a variation in the feed length is 
provided, the length of cut is preset in increments. 
Substantially, infinitely variable feed lengths are not 
available with gear sets. 

The change in feed length using gear sets neces- 
sitates an interruption in the operation of the machine 
to change the gear set Once the gear set is changed, 
trial runs must be performed to determine if the gear 
set installed produces the desired length of envelope 
blank cut from the web. If the length of the envelope 
blank should deviate from the required length, then 
adjustments to the gear set are required. Overall, the 
process of changing gear sets to change the length 
of the envelope blank is a time consuming operation. 
Furthermore, it necessitates the maintenance of a 
substantial inventory of gear sets to provide a full 
range of envelope blank sizes. United States Patent 
Nos. 2,696,255; 3,056,322 and 3,128,662 are exam- 
ples of envelope machines that utilize gear sets to 
provide adjustments in the length of envelope blanks 
cut from a web. 

In an effort to increase the efficiency in changing 
the feed rate or the length of envelope blank cut from 
the web variable speed transmissions have been util- 
ized to connect the main drive shaft with the web 
feeding apparatus. United States Patent No. 

~4;020;722 discloses-a-cutting*machine for cutting 

sheets from a web of paper in which a differential gear 
and a gear box drivingly connect the drive shaft the 
web feeing apparatus. With this arrangement, the 
web feeding apparatus is driven at a preselected 
speed within a range without changing gear sets. The 
desired sheet length is set by setting the gear box at 
a ratio that drives the feeding apparatus for a prese- 
lected length of cut Electrical pulses indicate of the 
speed at which the web is driven by the gear box are 
fed to a control unit and compared with the set sheet 
length. The comparison is computed and a resultant 
signal is transmitted to the pull rolls to correct the 
speed at which the web is fed to the cutter station. 

United States Patent No. 4,136,591 discloses in 
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an envelope making machine apparatus for changing 
the length of envelope blanks cut from a continuous 
roll of web material in which a variable speed drive 
mechanism connected to the drive shaft and includes 
an output shaft drivingly connected to web feeding ap- 
paratus. With this arrangement, the web feeding ap- 
paratus is driven at a predetermined ratio relative to 
the speed of the drive shaft. The variable speed 
mechanism is operable to change the speed of the 
output shaft relative to the speed of the input shaft to 
change the length of the bottom flap of an envelope 
blank while maintaining the closure flap and the body 
portion of the envelope a fixed length. 

Other approaches to cutting envelope blanks of 
different lengths from a continuous web in envelope 
machines are disclosed in United States Patent Nos. 
1,837,727 and 3,056,322. United States Patent No. 
4,125,044 discloses in an envelope machine, a pair of 
feed rolls connected by a variable speed transmission 
to a drive motor. Cutting knives are positioned be- 
tween the rollers. The rotational speed of the knives 
is adjusted relative to one another by the variable 
speed transmission. 

United States Patent No.4,429,603 discloses in 
an envelope forming machine, a plurality of transmis- 
sions for obtaining desired speed ratios in adjusting 
the length of an envelope blank severed from the 
web. The relative gear ratios of the transmissions de- 
termine the length of t he blank to be cut from the web 
and the length can be adjusted through the transmis- 
sions. 

United States Patent No. 3,244,045 discloses an 
input roller which feeds a strip of paper fed from a roll. 
The roller is drivingly connected through a gear train 
to a driven input shaft. A change gear in the gear train 
is mounted on an adjustable arm. The position of the 
arm is varied to accommodate different size change 
gears to vary the speed of the roller. 

While it is known to provide adjustments in the 
length of the blank cut from a continuous web in an 
envelope making machine by change gears and by 
variable speed transmissions that transmit drive from 
the main drive shaft to the web feeding apparatus, 
"the^knowri devicesare limiteljln the~extent to" which 
adjustments can be made in the length of the blank 
cut from the web. Specific lengths are provided for 
specific gear sets. The variable speed transmission 
provides a degree of infinite adjustment within a 
range of size but not outside the range. Also, with the 
known devices when a correction or a change in the 
length of the blank is made, the machine must be 
stopped in order to determine if the cut length corre- 
sponds to the desired length because of tolerances in 
the change gears. This a time consuming operation 
which interrupts the production of the envelope 
blanks. Therefore, there is need to provide in an en- 
velope making machine apparatus that provides sub- 
stantially infinite adjustment to the length of the en- 



velope blank cut from the web. The machine must 
permit adjustments to be made while the machine is 
running to avoid the necessity of shutting down oper- 
ation of the machine to determine if the envelope 
5 blanks being cut correspond to the correct length. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there 

10 is provided apparatus for changing the length of 
blanks cut from a continuous web of material that in- 
cludes a machine frame. Cutter means rotatably sup- 
ported in the machine frame severs the continuous 
web at preselected intervals to form blanks of a se- 

15 lected length. Cutter drive means rotate the cutter 
means at a preselected speed. Pull rolls rotatably 
supported in the machine frame feed the web of ma- 
terial from a roll to the cutter means at a preselected 
feed rate. Pull roll drive means rotate the pull rolls at 

20 a preselected speed. Control means electrically con- 
nected to the pull roll drive means adjust the rate of 
rotation of the pull rolls for a selected feed rate cor- 
responding to a selected length of blank cut from the 
web. A first sensor is connected to the cutter means 

25 and generates an input signal representative of the 
position of the rotating cutter means to the control 
means. A second sensor is connected to the pull roll 
drive means and generates an input signal represen- 
tative of the rotational speed of the pull rolls to the 

30 control means. Operator means electrically connect- 
ed to the control means transmits an input signal to 
the control means corresponding to a selected length 
of blank to be cut from the web The control means is 
responsive to the input signal received from the op- 

35 erator means and compares the input signals re- 
ceived from the first and second sensors with the in- 
put signal from the operator means to generate an 
output signal to the pull roll drive means to rotate the 
pull rolls at a preselected speed corresponding to the 

40 selected length of blank to be cut from the web and 
the position of the rotating cutter means with respect 
to the web. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 

Figure 1 is a schematic view in side elevation of 
an envelope machine, illustrating apparatus for ad- 
justing and controlling the length of blanks cut from 
the web. 

so Figure 2 is a top plan view of the envelope ma- 

chine shown in Figure 1. 

Figure 3 is a schematic view similar to Figure 1, 
illustrating apparatus for maintaining a constant ten- 
sion on the web fed from the roll in response to 
55 changes in the feed rate when adjustments are made 
in the length of the blanks cut from the web. 

Figure 4 is a top plan view of the envelope ma- 
chine shown in Figure 3. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to Figures 1 and 2, there is illustrated 
in an envelope blank forming machine a web cutting 5 
station generally designated by the numeral 10 that 
is positioned, for example, between an envelope 
blank gumming and folding station (not shown) and a 
supply reel or roll (not shown) of a continuous web 12 
of paper. The web cutting station 10 is mounted in a to 
frame 14 of the envelope machine as are the envel- 
ope blank gumming and folding station and the supply 
roll. Individual envelope blanks 16 of a preselected 
length L are cut from the web 12 at the station 1 0 and 
are conveyed therefrom in the direction indicated by is 
arrow 17 to the adjacent envelope blank gumming 
and folding section. As well known in the art, at the 
envelope blank gumming and folding section, adhe- 
sive material is applied to selected margins of the en- 
velope blanks, and the envelope blanks are folded to 20 
form an envelope as known in the art 

The continuous web 12 material is unwound at a 
preselected linear speed from the web supply roll by 
a pair of pull rolls 18 and 20. The pull rolls 18 and 20 
are rotate bly jour naled in overlying relation in the ma- 25 
chine frame 14. The continuous web 12 of material 
passes between the rolls 18 and 20 which frictional 
engage and exet tension on the web 12. A selected 
one of the rolls, for example, roll 20 is rotated at pre- 
selected speed in accordance with the present inven- 30 
tion to generate a selected linear feed rate of the web 
12 corresponding to a preselected length L of blank 
to be cut from the web 12. The pull rolls 18 and 20 
combine to pull the web material from the supply roll 
and feed the web 12 to a web cutting mechanism gen- 35 
erally designated by the numeral 22. 

The web cutting mechanism 22 includes a cylin- 
der 24 rotatably supported by bearings 26 in the ma- 
chine frame 14. The cylinder 24 includes a cutter knife 
28 secured to the periphery of the cylinder 24 and ex- 40 
tending parallel to the longitudinal axis thereof. The 
cutter knife 28 cooperates with a backing anvil 30 that 
is secured to an anvil holder 32. The anvil holder 32 
is statioharily supported oh^th^machirierframe 147 
The knife cylinder 24 includes a shaft 34 drivingly con- 45 
nected to a component 36 which is drivingly connect- 
ed to a main drive shaft (not shown) of the envelope 
machine. The drive shaft of the envelope machine is 
driven at a preselected, fixed speed. 

As the web 12 is fed by the pull rolls 18 and 20 50 
to the web cutting mechanism 22, rotation of the cy- 
linder 24 brings the knife 28 and anvil 30 into cooper- 
ating relationship to sever the web 12 at preselected 
intervals to form blanks 16 of a preselected length L 
as indicated in Figures 1 and 2. 55 

The web 12 of material is unwound from a roll by 
the pair of the pull rolls 18 and 20. The rolls 18 and 
20 rotate at a speed to obtain a desired linear rate of 



feed of the web 12 to the web cutting mechanism 22 
to obtain the desired cut length of blanks 16. By vary- 
ing the rate of rotation of the pull rolls 18 and 20, the 
rate of feed of the web 12 is varied to change the 
length of blank 16 cut from the web 12. 

Both of the pull rolls 18 and 20 are rotatably sup- 
ported by bearings 38 in t he machine frame of 1 4. The 
pull rolls 18 and 20 is nonrotatably connected to a 
gear 40 that meshes with a gear 42 connected to an 
output shaft 44 of a servo-motor 46. The servo-motor 
46 is electrically connected by conductor 47 to a servo 
drive 48 that is operated by a controller 50. The con- 
troller 50 is electrically operated by an operator con- 
trollable keypad 52 mounted on the machine frame 
14. The keypad 52 is electrically connected to the 
controller 50 by conductor 54. 

The keypad 52 and the controller 50 are micro- 
processor controlled and are thus programmed to re- 
ceive input from the operator for setting the length of 
the blank 16 to be cut from the web. The machine op- 
erator numerically enters the length of the blank 16 
to be cut from the web on the keypad 52. The keypad 
52, in response to the input from the operator, gener- 
ates a corresponding input signal representative of 
the desired feed length to the controller 50. The mi- 
croprocessor of the controller 50 senses the input sig- 
nal from the keypad 52 and converts the input signal 
to a responsive signal representative of the desired 
length of the envelope blank. 

The controller 50 senses and receives an addi- 
tional input signal through conductor 56 from an en- 
coder 58 that is mechanically coupled to shaft 34 of 
the knife cylinder 24. With this arrangement, the en- 
coder 58 is driven from the shaft 34 to generate an in- 
put signal that includes a number of pulses generated 
for each revolution of the cylinder 24. For example, 
the encoder generates a signal including 10,000 puls- 
es per revolution of the cylinder 24. Thus, the pulsed 
signal from the encoder 58 is representative of the 
angular position of the cylinder 24 based on the num- 
ber of pulses transmitted. Not only does the signal 
transmitted by the encoder 58 to the controller 50 in- 
dicate the number of pulses representative of the an- 
gular position^ the "cylinder 24r but also t he pulses - 
rate and any change in the pulse rate. Preferably, the 
knife cylinder 24 is rotated at a fixed speed from the 
main drive of the envelope machine; however, the 
speed may vary somewhat Any variation is reflected 
in a rate of change of the pulsed signal from the en- 
coder 58. 

The controller 50 also senses and receives an in- 
put signal through conductor 59 transmitted by an en- 
coder (not shown) coupled to the servo-motor 46. The 
input signal transmitted by the encoder of the motor 
46 through conductor 59 to the controller 50 is repre- 
sentative of the rate of rotation of the pull rolls 1 8 and 
20. Thus the controller 50 receives input signals from 
the keyboard 52 generated by the machine operator 
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a pulsed input signal from the encoder 54 represen- 
tative of the angular position of the knife cylinder 24, 
and a input signal from the encoder of the servo-mo- 
tor 46 representative of the rate of rotation of the pull 
rolls 18 and 20. The combined servo-motor 46 and 5 
servo-drive 48, controller 50 including microproces- 
sor, keypad 52 and encoder 58 are commercially 
available devices and therefore will not be described 
in detail herein. 

In operation, the desired length of the blank 16 10 
cut from the web 12 is chosen by the operator and nu- 
merically entered on the keypad 52. In response to 
the input from the operator, the keypad 52 generates 
an input signal to the controller 50. The controller 50 
compares the input signal from the keypad 52 with 15 
the input signal received from the encoder 56. As in- 
dicated, the input signal from the encoder 58 is a 
pulsed signal which is representative of the angular 
position of the knife cylinder 24 corresponding to the 
rate of rotation of the cylinder 24. The input signal 20 
from the keypad 52 is converted by the controller 50 
to a signal representing the desired blank length Lto 
be cut from the web 1 2. Accordingly, the blank length 
is determined by the feed rate of the web 12 to the 
web cutting mechanism 22. 25 

The controller 50 converts the input signal from 
the keypad 52 and the encoder 58 to a ratio of the de- 
sired rate of rotation of the pull rolls 18 and 20 to the 
knife cylinder 24. In order for the controller 50 to ac- 
tuate the servo-drive 48 to in turn operate the servo- 30 
motor 46 to rotate the pull rolls 18 and 20 at a prese- 
lected speed, the controller 50 must synchronize the 
rotation of the knife cylinder 24 with the rotation of the 
pull rolls 18 and 20 to obtain the desired linear feed 
rate corresponding to the selected blank length L. 35 

Once the controller 50 determines the rate of ro- 
tation of the knife cylinder 24 by analyzing the pulsed 
signal from the encoder 58, the controller 50 determi- 
nes the rate at which the pull rolls 18 and 20 must be 
rotated to generate the necessary feed rate of the 40 
web 12 so that upon rotation of the knife cylinder 24, 
the web is cut at specific intervals to obtain the de- 
sired length L of blank 16. The encoder associated 

-with-the-servo^motor-46-transmits-an-inputsignal 

through conductor 59 to the controller 50 representa- 45 
tive of the current rate of rotation of the pull rolls 18 
and 20. From the input signal of the servo-motor en- 
coder, controller 50 can then determine whether or 
not an adjustment needs to be made in the rate of ro- 
tation of the pull rolls 1 8 and 20 in response to the in- so 
put signal received from the keypad 52. 

The controller 50 compares the input signal from 
the encoder 58, the keypad 52 and the encoder of 
servo-motor 46 and generates a low voltage control 
signal to the servo-drive 48. In response to the low 55 
voltage signal from the controller 50, the servo-drive 
48 generates a corresponding high voltage power sig- 
nal through conductor 47 to the servo-motor 46. With 



this arrangement the servo-motor 46 rotates the pull 
rolls 18 and 20 at a rate of speed for feeding the web 
12 to the web cutting mechanism 22 to obtain a se- 
lected length L of blank 16. 

Adjustments in the linear feed rate and corre- 
sponding blank length L can be made as the machine 
is operating. It is not necessary to interrupt operation 
of the pull rolls 18 and 20 to make adjustments in the 
linear feed rate. The controller 50 continuously re- 
ceives the respective input signals so that in the 
event of a change in the rate of rotation of the knife 
cylinder 24 or a change in the rate of rotation of the 
pull rolls 18 and 20, an adjustment is made in the sig- 
nal to the servo-motor 46 to maintain the desired lin- 
ear feed rate for the selected length of blank 16. This 
arrangement constitutes a substantial improvement 
over the known devices for controlling the length of 
envelope blanks cut from the web that require change 
gears or variable speed transmissions. 

With the present invention, adjustments in the 
linear feed rate are precisely made to generate an ex- 
act length of blank cut from the web. No trial and error 
efforts are required to determine if the adjustments 
in the linear feed rate produce the desired length of 
blank cut from the web. Further, by eliminating the 
need for gear sets and variable speed transmissions, 
substantial number of mechanical components are 
removed from the machine. As a result, the extent of 
machine maintenance normally required is substan- 
tially reduced. Consequently, accuracy and repeat- 
ability of the web cutting station 10 is maintained be- 
cause mechanical components prone to wear are 
eliminated. 

The web cutting station 10 illustrated in Figures 
1 and 2 also includes the provision of cutting the web 
12 at selected points thereon to obtain blanks 16 of 
the desired length L. This feature is utilized with pre- 
printed web material. With pre- printed web material, 
not only must the web be cut in a selected blank 
length but the web must be precisely cut at specific 
points on the web. For example, as illustrated in Fig- 
ure 2, the web 12 includes a plurality of registration 
marks 60 longitudinally spaced along one margin of 
"the web 12rAccordinglyrthe web 1 2 is to be cut at the 
registration marks, and the registration marks are 
spaced a distance apart corresponding to the desired 
length Loft he blank 16. The position of the registra- 
tion marks 60 is detected by a sensor generally des- 
ignated by the numeral 62 that is positioned above 
the web 12 as the web is fed from the roll by the pull 
rolls 16 and 20. 

In one example, the sensor 62 is a high speed 
photoelectric sensor which is commercially available. 
The sensor 62 is operable to detect the registration 
marks 60 as the web 12 is unwound from the roll. In 
response to the detection of the marks 60, the sensor 
62 generates a responsive input signal through con- 
ductor 64 to the controller 50. From the signal re- 
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ceived from the sensor 62, the controller 50 must de- 
termine whether or not the registration marks 60 are 
in phase, based on the linear feed rate, with the pos- 
ition of the knife cylinder 24. In other words, the con- 
troller 50 must determine whether the registration 5 
marks 60 are early or late in relationship to rotation 
of the knife cylinder 24. 

In addition, the controller 50 monitors the ratio of 
rotation of the knife cylinder 24 to the length of blank 
cut from the web. In other words, for every revolution 10 
of the knife cylinder 24 the length of blank cut from 
the web 12 must correspond to the length of web be- 
tween registration marks 60. Because the web 12 is 
pre-printed with the registration marks 60 the dis- 
tance between the marks may vary as a result of the 15 
printing operation. For example for a complete roll of 
web material the registration marks 60 may vary an 
inch or more from the required distance apart over the 
length of the roll. Accordingly, adjustments must be 
continually made to assure severing of the web 1 2 at 20 
the registration marks 60. 

The controller 50 compares the input signal from 
the encoder 58 with the input signal received from the 
sensor 62. If the signal from the encoder 58 is syn- 
chronized with the signal from the sensor 62, then the 25 
registration marks 60 are in phase with the knife cy- 
linder 24 to cut the blanks 1 6 at the registration marks 
60 In the event, the respective signals from the en- 
coder 56 and the sensor 62 are not synchronized, the 
controller 50 determines what correction is required so 
to place the registration marks 60 in registration with 
the knife cylinder 24. 

Based on the extent of deviation in synchroniza- 
tion of the respective signals from the encoder 58 and 
the sensor 62, the controller 50 generates a correc- 35 
tion signal to the servo-drive 48. The correction sig- 
nal actuates the servo-drive 48 to change the rate of 
rotation of the servo-motor 46 to adjust the rotational 
speed of the pull rolls 18 and 20 and effect the nec- 
essary phase correction of the web 12 to the cutting 40 
mechanism 22 for cutting the web 12 at the registra- 
tion marks 60. 

In the instance where the distance between reg- 
istration marks 60 deviates plus or minus from a set 

distance, for example 10 inches, the deviation is de- 45 
tected by the sensor 62 and a corresponding adjust- 
ment signal is sent to the controller 50. The controller 
50 responds by comparing the input signal from the 
sensor 62 with the input signal from the encoder 58. 
The controller 50 then transmits a correction signal to 50 
the servo-drive 48 which responsively actuates the 
servo-motor 46 to adjustthe rate of rotation of the pull 
rolls 1 8 and 20. The rate of rotation is either increased 
or decreased corresponding to the deviation in the 
distance between the registration marks from the set 55 
distance. In this manner, the linear feed rate of the 
web 12 to the cutting mechanism 22 is adjusted so 
that the web 12 is fed at the speed required to sever 



the web 12 at the registration marks 60 regardless of 
the distance between the registration marks. 

Now referring to Figures 3 and 4, there is illustrat- 
ed a further embodiment of the present invention 
which maintains a preselected tension on the web as 
it is unwound from a roll and in response to changes 
in the linear feed rate of the web 1 2. A web cutting sta- 
tion 66 is illustrated in Figures 3 and 4 and includes 
many of the same elements above-described with re- 
spect to the web cutting station 10 illustrated in Fig- 
ures 1 and 2. Accordingly, light elements illustrated in 
Figures 1 and 2 are designated by light parts shown 
in Figures 3 and 4. 

As with the arrangement illustrated in Figures 1 
and 2, the pull rolls 18 and 20 advance the web 12 at 
a preselected linear feed rate to the web cutting 
mechanism 22. The web 12 is thereby cut at selected 
intervals to form blanks 16 having a selected length 
L. The pull roll 20 is rotated at a preselected speed as 
determined by the input from the keypad to the con- 
troller as above described with respect tothe embodi- 
ment shown in Figures 1 and 2. The keypad and con- 
troller are not shown in the embodiment illustrated in 
Figures 3 and 4, but it should be understood that the 
same mechanism for controlling the operation of the 
servo-motor 46 in the prior embodiment is also util- 
ized with the embodiment shown in Figures 3 and 4 
and therefore is incorporated herein by reference. 

In addition, a pair of secondary pull rolls 68 and 
70 are rotatably mounted in the machine frame 1 4 and 
positioned upstream of the primary pull rolls 18 and 
20. The secondary pull rolls 68 and 70 are rotated at 
a preselected speed by a DC motor 72 which is driv- 
ingly connected through a gear train generally desig- 
nated by numeral 74 to the pull rolls 68 and 70. The 
DC motor 72 is extuated by a DC drive 73 which is, in 
turn, controlled by a controller 75 similar to control of 
servo-motor 46 by servo-drive 48 and controller 50 
described above and illustrated in Figures 1 and 2. 

The pull rolls 68 and 70 are rotatably supported 
in the machine frame 14 and are positioned in over- 
lying laterally displaced relation so as to permit the 
web 12 to extend over and around the upper pull roll 
-68 and then down and around the lower pull roll 70. 
From the pull rolls 68 and 70, the web 12 is advanced 
at a selected linear feed rate vertically over an idler 
roll 74 that is rotatably mounted on the end of a danc- 
er assembly generally designated by the numeral 76. 

The dancer assembly 76 includes a pair of arms 
forming a frame 78 having the idler roll 74 at one end 
portion 79 and a potentiometer 80 at an opposite end 
portion 81 of the frame 78 which is pivotal I y connect- 
ed to the machine frame 14. The frame 78 is connect- 
ed intermediately to a piston cylinder assembly gen- 
erally designated by the numeral 82. The assembly 
82 includes a cylinder portion 84 supported by ma- 
chine frame portion 86 and an extensible piston rod 
88 connected at its upper end to an intermediate point 
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on the frame 78. The piston rod 88 is subjected to a 
preselected air pressure, controlled by a pressure 
regular, to exert a preselected force on the frame 78. 
Accordingly, the web tension can be changed by in- 
creasing or decreasing the pressure on piston rod 88. 5 

The potentiometer 80 is attached to the machine 
frame 14 and includes a shaft 90 suitably coupled to 
a shaft 92 mounted on the dancer assembly frame 78. 
The potentiometer 80 is electrically connected to the 
controller 75 of DC motor 72. Upon pivotal movement 10 
of the dancer assembly frame 78 the potentiometer 
80 generates an output signal. The voltage of the out- 
put signal increases or decreases depending upon 
the movement of the idler roller 74 in the direction of 
arrows 94 or 96. Thus, the potentiometer 80 transmits 15 
an input signal to the DC controller 75 which, in turn, 
actuates the DC drive 73 to adjust the output of the 
DC motor 72 to effect a change in the speed of rota- 
tion of the pull rolls 68 and 70. 

From the idler roll 74 the web 12 of material ex- 20 
tends around idler rolls 98 and 100 which are also ro- 
tatably supported in the machine frame 14. From the 
idler rolls 98 and 100, the web 12 is fed through the 
pull rolls 1 8 and 20 to the web cutting mechanism 22 
as discussed above with respect to the embodiment 25 
shown in Figures 1 and 2. 

By adjusting the air pressure applied to the piston 
rod 88 extending from the cylinder 84, the dancer as- 
sembly frame 78 is pivoted on the machine frame 14 
to position the idler roll 74 in a preselected position for 30 
exerting a desired tension on the web 12. According- 
ly, the web tension can be changed by adjusting the 
force applied to the piston rod 88 in the cylinder 84. 

The rate of rotation of the secondary pull rolls 68 
and 70 must be synchronized with the rate of rotation 35 
of the pull rolls 1 8 and 20. The DC motor 72 drives the 
secondary pull roils 68 and 70 and is electrically op- 
erated by the DC controller 75. Accordingly, when the 
speed of the servo-motor 46 is changed, the speed 
of the DC motor 72 must be changed. The controller 40 
75, therefore, responds to a change in the speed of 
the servo-motor 46 to adjust the rate of rotation of the 
DC motor 72, and the rate at which the secondary pull 
rdlls~68~and 70^are"rotated; 

In the event, the DC motor 72 should rotate the 45 
pull rolls 68 and 70 at a speed that results in overfeed- 
ing of the web 12 to the idler roll 74 on the dancer as- 
sembly 78, the tension in the web 12 decreases and 
the dancer assembly frame 78 pivots upwardly In the 
direction of arrow 94. Consequently, the potent iorrv 50 
eter shaft is rotated at a speed to decrease the vol- 
tage of the signal transmitted to the DC motor 72 to 
reduce the speed of the motor and thereby decrease 
the linear feed rate. This results in downward move- 
ment of the frame 78 to substantially the position 55 
shown in Figure 3. 

In the event the web 12 is underfed by the sec- 
ondary pull rolls 68 and 70, i.e. the tension in the web 



12 increases, the dancer assembly frame 78 re- 
sponds by pivoting downwardly in the direction of ar- 
row 96. Consequently, the potentiometer 80 re- 
sponds by increasing the voltage of the signal trans- 
mitted to the DC controller. The DC drive 73 responds 
to accelerate the speed of motor 72 to increase the 
rate of rotation of the pull rolls 68 and 70 to decrease 
the tension on the web 12 and allow the frame 78 to 
pivot to the p re-set position. 

The potentiometer 80 responds constantly to the 
relative movement of the frame 68 in response to the 
tension applied to the web 12. In this manner, the ten- 
sion in the web 12 is substantially maintained con- 
stant Under equilibrium conditions, the tension in the 
web 12 is proportional to the force applied by the pis- 
ton cylinder assembly 82 to the frame 78. The piston 
cylinder assembly maintains a constant force on the 
dancer assembly 76, which force may be adjusted to 
adjust the present tension in the web 12. In the event, 
the pull rolls 68 and 70 unwind the web from the roll 
resulting in a change in the tension of the web 12, a 
correction signal is transmitted to the DC controller75 
to adjust the rate of rotation of the rolls 68 and 70 so 
that the tension in the web 12 is restored to the de- 
sired level. The above described arrangement for 
maintaining a relatively constant tension on the web 
12 can be positioned at any point on the envelope ma- 
chine where it is desired to control the tension in the 
web at a specific zone or area of the machine. 

According to the provisions of the patent sta- 
tutes, we have explained the principle, preferred con- 
struction and mode of operation of our invention and 
have illustrated and described what we now consider 
to represent its best embodiments. However, it should 
be understood that, within the scope of the appended 
claims, the invention may be practiced otherwise 
than as specifically illustrated and described herein. 



Claims 

1. Apparatus for changing the length of blanks cut 
from a continuous web of materia) comprising, a 
machlhefrar^ 

in said machine frame for severing the continu- 
ous web at preselected intervals to form blanks 
of a selected length, cutter drive means for rotat- 
ing said cutter means at a preselected speed, pull 
rolls rotatably supported in said machine frame 
for feeding the web of material unwound from a 
roll to said cutter means at a preselected feed 
rate, pull roll drive means for rotating said pull 
rolls at a preselected speed, control means elec- 
trically connected to said pull roll drive means for 
adjusting the rate of rotation of said pull rolls for 
a preselected feed rate corresponding to a prese- 
lected length of blank cut from the web, a first 
sensor connected to said cutter means for gener- 
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ating input signals representative of the position 
of the rotating cutter means to said control 
means, a second sensor connected to said pull 
roll drive means for generating an input signal 
representative of the rotational speed of said pull 5 
rolls to said control means, operator means elec- 
trically connected to said control means for trans- 
mitting an input signal to said control means cor- 
responding to a selected length of blank to be cut 
from the web, and said control means being re- 10 
sponsive to the input signal received from said 
operator means to compare the input signals re- 
ceived from said first and second sensors with 
the input signals from said operator means to 
generate an output signal to said pull roll drive 15 
means to rotate said pull rolls at a preselected 
speed corresponding to the selected length of 
blank to be cut from the web and the position of 
the rotating cutter means with respect to the web. 

20 

2. METHOD AND APPARATUS FOR CHANGING 
THE LENGTH OF ENVELOPE BLANKS CUT 
FROM A CONTINUOUS WEB substantially as 
herein described and illustrated in the accompa- 
nying drawings. 25 
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